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BOOK< SEV EN 



. . . LOWKR BRACKETS 

• .... 

Although many people fegl that lower brackets is most valual^ie after a 
class has had. o|hi>r experience with fractions, some teachers find it useful 
also during theWariy stages of introducing fractions to 'children.. 

Notice th'at lower brackets is not "rounding off". (In teaching children 
you will probably not have to' give this Warning— they are likely not to have . 
^ the preconception that It might be rounding off ! ) . 



A 



Here art- sonie trvie equ'ations: 



tfJ 



1,029 



Now do these ; 



1. 



a. 



4, 



L n)o J. 



L-:J 



V 



J-13-3 
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5\ 



3^. + 'zi 

5 . 5 



6. 



3i 



^1 



3i 



Note; Your a/iswers for problem 5 and problem 8 should be different. 



u4 



10. 



3^ 



4 



11 



I IlA^ 



849 
859 



, L 4,263, 



237 
859 



o 2 

ERLC 



J-13-4 



13. 



13^ 

8 



L-iJ 
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15. 



17. 



.IB, 



19. 



21. 



23. 



24. 



7 11 100 



-I 



J 



+ 



ii£ 
11 



97 
100 



13 20 97 200 



20- + 
5 



□ • IB I 



+ 



64 



10,000 



65 



1^ Remember, frame/ of th€ same shape in an equation require 
the same number. E-g' » [£| + » S ~ 1^ 



J -.13-5 



3 



In the .problem? below, what numl^ers work? If in doubt, ltry some» 



. V 



(Note: "•>" means "is greater than" ; for example,. 3 >2, and ~ > 5 
'and -1 > -15 .) ' . . 3 



In each of the tollowing expressions use one pair of lowe r brackets . Pl'ace the 
brackets so that you will get the largest possible answer. Include your answers 



34. 



S 2 

3 



+ 



2 
3 



35. 



2 
3 



+ 



2 

3 



3 » 



36. 



^ • 2 100 



37. 



3 3 100 . 



mpiniiiiiipiiiiiiiiiiii 



Epilogue 



. ' \ ■ Students who khow about number lines often view ''lower bracketing'.' as 
follows: /'If yo,u ,are oi) a vy^hol'e number, stay there. If^ypu are between whole 
tmbers, move to the left until you get to a whole number , ♦ * 



36 



[37 ] - =- ^37 




" This notion is truerfo'r- low;er brackets with negative numbers also. You 
stiU .s\ay:>Qrx integers and move. left when you are between theln: 




-4 

148 



-148 • 



— I— 
-147 



This conception of moving down the number line will be of gres^t value 
to you when yo^ give lower bracketa prjfblenfis" involving rj^egative numbers , ^ 
Students usually tatfpect that the answeti jto [ -5! J will be -S . The number 
line is probably the.best way to lead them to the correct answer. -6 . 

We recommend strongly/ however, that yo^i use lower brackets with 
^^ositive n^bers for quite some time befqre usin"§» them with negative numbers 



Sometimes adults object to a statement such as 



['il 



■C, 



\ 



feeling, th^ "You just, can" t throw away fractions ! "'j^'fc»r: "My students have 
enough trouble with fr auction s*anyWi^y. If I let them-^just drop fractions, we'll>^ 
You ar^not just throwing away fra^ctions. .^You are following the accepted 
rullta for a specific mathematical function. This function can be fasci?iating 1;o . 
play with, and.it also has practical uses which we 'baven' t dealt with yet. , 



15— + , even though the computation would be messy. At least' they 

should be able to examine, this problem and say, "Well, . it could be done with 

\ enough time and care, and I knowvfhe answer will be between .22 and 23." 
This is summed up by « » 



^want students not to cringe in hor^ror if th'ey^^ee'a pr^oblem such as 



22 



■p 
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J- 13- 9 



10 



i 



of Problem^; in the Filfn 



Sumr 

*VLower and Upper Brackets'* 



4|h Grade', Ballard School, District //63, Niles, Illinois . - 
^ Teacher: Mrs, Carol Danie4. ^ 

While teaching a fourth gr^de at the Ballard School, Mr s . Daniel 
attended a twenty-week in-service institute using Project materials ♦ The 
year afUjr this institute Mrs. DanieT aided^ in giving an institute for the 
other teachers in District /^63 . This filnn was edited^fr^m a videotape 
aiiade for the latter institute, ^ 



4 



8 .. 



26 



_1_6 
17 



25 



(100) 



I 



What do.es 



it, (I 



) do. to a number' 



("If there's a. fraction it cuts it off^ 



Give me some other number th^it 
I could put ill bra,rkets to give an 
ana.wer\6| 0 . ' ., . 




\ ■ 
4 



> ■ ■ ■ * • ■ 

16 ' -32 17 ' 



L 17 J 



Fix the bottom number. 




,This much would bfe zero; 



0 



("It's^more than 1 because the top numb ei^' 
is more than the bottom ni^mber. " ) 

• » 

(Answers given; 26 ', 1,081' ) ' ^ 



( 1 ) V 



( la ) 



Answer^s ,giv(erl: 7 , 



(Q, A) 



(0-) fe-' • ■ 

( 0 is given.) 



i\ is given. ) 
( A because 



4 



1) 



The brackets 



is only for the extra. " ) 



5 
4 



( 0 is given. ) ' • ' . , - 

; There's still. extras in that one so yoU 
have to take the extras out. You just g^t^J^,. 



f 

• ' ' ' ^ 

. J wonder if that's the pnly anSAJwer^ \ { 2 is given. ) 

"< ( 9. 10. 11 ) 



How a^pout 16 ? 



[ 



10- 



I 

z 



200 ii» 



> . * 

( 12 13 , 14 :, 1*5 ) 



1 . 1 
+ . — + — 

' . .3 ; 3 




(Answers gi>|^n: 30 , i3 , 



^( 10 , 10^ ) 
(210) 



I 



For the a^xt twQ problems, which " 
; - one givep the smaller number for 
an answer? 



I 



1 ■ 5 ^ 1 



.| (The answers ;are computed, ) 



(The top one, the bottom pne) 



0 



* ■ 

I. 




Vs)' 



Teac^cjr writer 



= 4 



1 




57 



69 



IGO 



•tl- 




X 



5 
3 



^1 : 



781, 968 



; 3 



I 



' ^3 
781,9687 



Hqw difl you do it'so fast? 



1 rl / V 

^ J ij, are given. ) 



f 



( 4 ). , . 

t 

( 49 ) ■ 

♦ 

(Answers given: 6, 56, 58, 57 ) 

■ ' ■ f * ■ ' . 

( 69; .70 ) ' ' ■ - ' . 



( 1 and 2 are given* ) 

f 

( 3 ) 



( 1 ) 
, 4 



( i ) 



1' ) 



("*Even though the number is long, the same 
rule still exfstsXs it did jn the problem that 
you just, did before. " ) ' 



MP 





= 0 



V 



I think that wo finally agree that 
any whole nvunber works as long 
£is it dotisn' t have a fraction. 



(".Could it be any number?" 

rejected* 
^1 and 0 are given. ♦ 



is givi^n, then 



"Put the same number that doesn't hStve 
a fraction into tKe tAvo boxes . '.^ 



Z below zero is given,) 



Supplement 

Using Centimeter Blocks to Introduce 
I^rime Numbers to a Third Grade" 



.This is a (Inscription of seven cbnsecutive classes during which a third 
•.\jKrHdo .was introduced to c^ntimot Jr Wtocks^ and began to pur^fue the notion of 
primenoss of numbers. ' ' " " ■ 

\ • , The first two dhys ' work is included for the benefit of people who would • 
^ like to know just how the blocks had been introduced to the, class. . Those who 
-arevfami.liar with using blocks may want start on page 15. where the teacher . •. 

begins work with primes. , " . . ^ V „ 

• ■ • -■ . ■ 

» ■ 

The teacher wag Miss Jennifer Abraham; the class was a third grade at > 
( the Browne School,. Watertown,. Massachusetts. The observer was Mrs. Sally 

. Agro. ■■ . ^ ■ ' • ' ; . •• ' , ■ ■,. ■ 



I'jrst Day • 

Teacher: Untie yolir bagfe. Without looking inside) reach into the 

bag and pick out the smallest block you can find. 



V ■ 



I^ost children picked ou± the white block quickly afte;; the first few held 
theirs up in the air. f • 

Teacher: Now find a-block in youi* bag which is twice as long as the . 

" " • . white one. Hold«it up in the air. You may measure to see 

' if the>lock you are holding is the same length as. two white 
Find one which is three times as long as the wh'ite^'. 
^"e. Now get the one that is four times the length of the 
white one. Continue building the staircase which We have 
started. You may make it as high as you can build it. ' " 

Now you can put extra blocks together, to get higher than 
10 . Hold up the block that is as long as 10 white ones. ' 

Ta^<e„the 1(5 block and find h(|| many ways yAu can build 
the 10 block using only two blocks' each time. 



^ Centimeter blo.ck8 of the sort used in these classes are available from the 
Cuisenaire Company of America, Inc, 12 Church St. , New Rochelle, N. Y, A • 

or from South West Imports, Ltd, , P. O. Box 4011, Sta. D. , Vancouver, B/t. , 
Canada. 
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The children WGN?k.e^'at 
on the blackboard' 



th|j 



for a while. 

. # ■ ■ 



Then they compiled the results 



1 
2 
3 
4 

5 



and 
and 
and 
and 
and 



9 
8 
7 
6 
5 



(a white and a blue) ^ 
(a red and a brown) 
(a light green and a black)^ 
(a'pink and a dark green) 
(a yellow and a yei|j^w) 



A few children offered suggestions such as 8 and 2 (a bifown and a red). 
The others pointed out that a brown and a red was really the same thing 
aa ''a red and a brown, y/^hich was already listed. , * 

Secqnd Day * , ' 

Tne class again looked for the smallest block and the next-smallest 
block in their bags. They then built a staircase. The teacher asked 
the class ^ do things €uch as^"Hold up the block that is as long as* 
. 6 white blocks. ' . 

The class was given a problem: ''Take a blue block, a dark green 
block, and a yellow block and make a train. How many white bl<^cks 
long is'the train?*' Common answers were 20, 17, and 22 . The 
teacher c^sked for other, Ways to measure besides with the white 
blocks. Class suggestions \ere "two yellow blocks and an orange 
in the middle" and "'five pink;blocks". The teacher asked, "What 
Would be the smallest number of blocks w.e could use. to measure? "^ , ' 



The next problem was: "How many white blocks would it take to 
measure a blue, block, ^ a black, and an orange? " The/class yolun-- 
teered the following ways tomeasurg:* 5 yellows, 1 white( 2 oranges, 
I dark greseni, 5 light greens, 1 pitik, 3 reds, and 1 white. 



white 
red 

light green 
pink 
ye*llow 
dark green' 
blaclc 
brown 
blue y 
orange 



Third Day 
Teacher: 



Take out two orange blocks and line them up to make a 
train. Now loA's build some more -trains that ar6 this 
long, but each time you d6 it. .use only blocks that are* 
all the same color. Row many ways can you do it? 
One way we can do it is "Cvith 20 white blocks. Wh^t 
other ways are, there? 



„i 1 IN 1 1 r 




■ 1 111 1 1 


orange 


^ Orange ^ 



The children were all very busy with-the blqcks, . Thf worked at this, 
problem for about 12 minutes- Many children triid tdHfeuild 2Q With 
• every different color, i ^ 



Sally: \ 

I^ian^a: 

Susan: 
' Liz.: 

Terry: * 
, Teacher: • 



4 yellows. 

5 pin^s. 
10 reds. 
20 whites. 

36 light greens. 



: / 



How many found ^ light greens? 




^The^clas^ testfJd this and decided that it.didn't work. 
This list was put on the board: 

■ - . , ■ • 

i" ■ ■ Building 20 

. ^ 4 yellows 4 fives 

^ \ ' - '5 pinks , .\ 5 fours ' ' 

.10 reds 10 twos ' ' 

2 oranges 2. tens , 



Teacher 
Scott: 



Now let^s see how many ways we can build 24 using only 
blocks. of the same color. What shall we use to meastire? 



■ We could use 2 oranges and a pink to measure. • 

This time the children took abolt 8 to 10 minutes to work the problem at 
their desks ■ >• 
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15 } 



Liz: 



This ch«rt was thtn put ou; the board: • 

Building 24 • ^ ; 

T . 6 pinks V 6 fours ' . ; 

4 dark greens \ 4 sixes ' 
3 browns* , 3 eigljits 
1 J reds 12 twos ' ^ 

8 light greens 8 threes 
24 whiter 24 ones 

/ ••• . . - • . • ■ 

If we had a twelve block, We could build 24 with 2 twelve 
blocks. * 



TeaoJfier: 




Now, how many ways can we build 12? 



We can measure 



.J .. . - 
it >yith an orange ahfJ^ red. 

They worked aboutJive minutes at their ^esks on.this problem. 



Tc^a.eher: 



David: 



Li«: 



Building 12 

■ \ 

6 reds • 6 twos 

4 light greens 4 threes 
12 whites ' p 12 ones 

3 pinks '3 fours 

2 dark greens 2 sixes 



What is the biggest block you can^i(lse, following our rul?,. 

>, and 3 till build 12? -/ ' " ] ' * ' 

■ ^ 

. 6, because 6 + 6 = 12 , and 7 +|7 = 14 , and that*s 
too big. 

But if we had a twelve block, that would be ^e biggest 
block We could us^e to build 12. 



Fourt h Day 



The class began. by building 8 as many ways as possible. Penny quickly 
found that 4 reds or 8 whites >vould do it. Here- is the table that was 
recorded on the board: * . 

" Building 8 : ' r ■ ' . ^ ^ 

2 pilriks 2 fours « . ' ' 

8 whites 8^bn^s ' * • 

^* ' 4 reds 4 twos ' ' ' ^ 

' 1 brown 1 eight ' ' 



Then the class worked at building 16. Suggestions for ways to measure 
16 were "a ten anda six" ^nd "two eights". By this' tirrte the chUdren 
were very quick t^nd most possibilities. The class compiled the 
following, results <'on the board; . • ^ 



* 



Building 16 



.- ■ ' ; 16 whites 16 ones " ♦ 

^ ^ " ' ' , . 8 reds - \ 8 twos ' 

4 pinks fours , * 

2 browns 2 eights ' 

■ . - * 

Teacher: ^re there any others that make 1 6? * , 

Bjjll^; If there was a 16 block, we could build it with one 16. 

■ 7^ . • ■ . ■ . ^, ... •;■ 

Paul: An orange and a dark green. I 

Lindat-. You have to have them all the same color. * 

Teacher: , Build 1 7, still fol Wing our rule. How could We measure ■ 

■ ■ • n;. ■ • it? ■•. ■ ■ '■ ■ ; ■ 

' I' ■ ' ■■■ - • ' ' ' 

Carabine; Two eights and a one, or a ten and a sj-ven. ' . 

the children worked for several minutes on this problem. They tried 
Idts of blocks. The blocks they tried first were the ones ne^r half of 
17 v(eights and nines), or the threes and fours. After many unsuccessful 
triors by themselves, they began to have great interest in what their 
^ . neighbors were' doing. 'They were quite puzzled. Finally.the teacher 
^ suggested that they sfilare their answers on the board. They offered . 
"1.7 whites':, and "a 17 block if there were such a Mock, " and then 
several announced, "That'f all. " The teacher asked why thes^ were 
the only ways. Why was 1 7 acting this way?^ A child suggested that" 
we can build 17 only two ways bWause it Is an odd number. The cla8^ ' 
generally agreed. 



Teacher: Okay, let's Wild 1 5 , using ouf rule . Fifteen fs odd, too i 

j. so U ought. to act the way 17 did. . 



The children worked at this for a few minutes. The observer Was im- ; 
pressed with how rapidly Penny Was wording 'the problerns. She*had 1 
. found 5 li^l^ greens and 3 yellows within half a minute. Answers were 

' shared oi:i the board. \ \ . 

* " 3 y.elloVs _ 3^ive& 

• -r .. 5 light, grfe-ens • 5 threies • 

15-whites. ' ^ 15 ones 

• ■ . ■• •■ ■ 4 ;■ . ■ : ,: ■ " 

A fe^lp'^ children decided immediately that 15 wb\\ld act the way 17 did, atid 
so they hadn't bothered tb try building it any other >yay. .When the first 
sug^stion came on the boetyd, tbey looked startled and promptly checked 
it af their seats. Then they started ^yorking furiously to catch up. One • 
cWild suggested that 17 can't be broken evenly, but 1 5 cam The teacher 
suggested that they try to predict whether other numbers can or cannot 
be* broken into equal parts. * : v 

Numbers that can be broken ^nto ^qual parts 

8 - ... 1 6 
10 12 

15 , ■ . 1-8 ■ . , 

, . ■ : . 20. .: . . ■ ■ . ,■ . ^ ' ^ 

R.ut when 21 was proposed, the class disagreed as to whethe^ or not it 
could be 'broken into equal parts. 

■ , ■ . ■ ■ ■ r ■ ■■■ " ' . ■ . > 



Teachjbr: Let's build 21 and see. 

y ■ > . ■ ■ ' ■ ■ ' - 

They worked at this and came up with thfese solutions: 

Building '21 . * ' 

21 wHites ^ . 21 ones . . ^ 

r V . 3 blacks 3 sevens v 

. 7 light greens 7 threes - 

n ' ■ \ . . 

Tea^h^*^ So there are lots of ways to build 21. Tomorrow we will see if 
there aro any other nufnbers that act the way 17 did. If you 
have time tonight to thirtk about it, ^ee if you can find some 
numbers tlj^at we should try out toniprrow. 



1 ';. 



Fifth Day 



During this class period the Children triea to find 4her numbers that 
acted like iT. They built 7 , and the suggestion ixi^fcediateiy came forth 
that |erHaps ill numbers that ended with 7 were the ones that you can 
buil^^mly with ones, and with themselves. * They tested this theory \.y ' 
trying fi build 27 with blocks other than ones or an imaginary 27 block. 
They found, that they could build it with thre-e^^s and with nines, so this- 
theory was abandoned. Thjen they tried, 1 1 . At this point*the teacher 
introduced the term "prime" —it is ^ nur^er that onV can build only 
.^^ith white blocks or with "itserf" if one has such'li block.* Then they 
sorted the numbers from 3 to 10' into primes and nQn-primes. 



■ \- ■ 




The standard definition of a prime says that a positive whole numb ef is 
prime if and only if it Jj^.s exactly two positive whole numbers as factors (it- 
self, and 1). .If you exclude 1 , and are allowed to_im^gine centimeteyr blocks 
longer than the orange block, the definition given by the teacher is quite ade- 
quate as a beginning. For example, Rl is jmt prime, and ^1 you need i'S' a 
ytrain of eleven imaginary 1 1- centimeter blocks to show this— not too great 
a problem for a third grade thatias goije this fari 



ERIC 



22 



The class first bu 1^/4 0 very quickly. Then the teacher proposed buildin'g . 
36. A student sug'lested measuring 36 with 3 teils and 1 sixi. Mgch con- . . 
JusioTi arose from this problem, mainly because the children; didnU have 
enough.W any one color IdIocU to make it as long as 36 whites! One, in- 
teresting result, however, was that tHey w^re forced to improvile. Some 

» took, onlyva fe^w of one color, and, having checked to see that Jt would work 
if they had enough blocks, left the unfinished train as their answer. Others 
felt the need to get Something that was 36 long and completed rows w;th 
another color, saying things such as, '.'I don't have enough'nirees to make 
36, so Tm filling up njy 3-row with sixes, because each of. them i^ like 

" I threes. Others^xlecided' to share blocks and build things together/^ 
The teacher heard many comments such as, "You give me. all youV t^yos, 
and ni build us a Z-row: and PU give you my fours, and you try to build 
usv a ^-row, After about five minutes, they* compiled their^answers on 
the board. - . ' 

Building 36 ' 



.9 pinks 
4 blues 
18 red« 

1 2 light greens 
36 whites 

6 dark greens 
2 
3 




9 fours 

4 nines 
18 twos 
1 2 threes 
36 ones 

1 thirty- six 
6 sixes 

2 eighteens 

3 twelves • 



Teacher: 




Now, Tet's build I 3t *still using our rule. 



The end* 



Puilditjg 1 3 



1 3 whites 



1 3 ones 



Teac4ier: 
mil: 



The end? 



Yes, the end. There are no more ways. 



Tommy: It's a prime. 

T)avici: .. * But i\ 13 block would do it. 



Jpann'ei . Maybe 1 3 is like^'l 7? Maybe it's all of the qd^d teens that 

' . are prime. . ^ ' . \ 



^A child deci:^ed th^?Lt /"^^v^ (a squiggle) shoiAd/stand for the color of the 
imaginary, thirty-six block. . ■ ■ v . ' ^ / 



John!. : 

Teache.r: 

Scott: 



I' 



If.there^as a 6~- block, yt)-u could use them! 
No. fair using fractional blopks, ' . ' ■ 
Maybe all the odds, a^e primes. . 



The^e was gene ral1<pnfusioir for a mprrf^nt It seemfed that by tWtime . 
the children! really wanted to impo'se a- pattern on tl^e primes and felt ■ ■ \ ' ' 
frustrated'by t)ie uhpredictability of these numbers. ' teacher' sug-' • ' ' 
gested th^,t; they try other nUmbers. ^ They tried 5 and de.cided' it was . * . 
, . prime^«^«^he class^ decided <o list on'the bbard the prime "numbers .theV 
knew about. : \ 



Prime.s 



O * 

Lie 



'.- ■■. ": ■. . ■;. ■ • ^ •■■•s^ 

. • . ■ 17 • ■ ■ ■ ■ ' ■■ . ■ ■ . 

- . - " ■ ■ ■ . ■ » ■ ■ . 'i 

* ..... 7. ■ • ■.- ■' \ 

r . . - :. ■ .'• " •. ^• . ■ . 

Someone suggested 12, jjut the class disagreed. Someone suggested that ( 
perhaps all ocjd teens were-prime. .,^he>e were put ortsthe board: -13, 15, 
17, 19 . J.ohVssai.d 1 1 is a teen, too, even tho-ugK it doeii't soundi like it, 
so 11 was addp>H«».the list. Then Joanne became conftSed and started 
naming even teens,, tgo. The class caught her n^stake. Caroline offered,' - , 
some odd. numbers that were less thab IQ : . 1, . 3, ^7, . 5, 9 . By this time : : 
there were lots of^^numbers on the board under the "prime" list. f 



13 
5 

17 
7 



Prirftes 

15 
19 
11 



1 

3 
9 




s were prinle 
agreed, but 



The teacher asked if. they were sure that all of the^e nu] 

and could be build 'only with ones and themselves . / Ever yV _ „ , 

suddenly Marie jumped up and exclaimed, "15 isn't a prin^betause it'^' 
can 'be built, with 3 yellows. " The otKe-r children told herWhe was wrong 
and set out to prove it. Suddenly they found out she was rVht. They th^ 
tried building 15 other ways. (It is interesting to note thalJthey had al- 
reajjjly built 15 .a few days before. ) r . . . 

, '. •' >^ . Building 15 . N , " 

. ■ 3 yellows 3 fives V. • ' 

■ 5 light greens ^5 threes ' '* . . 

. ' y ' , IB'whites : 15 ones . ■■. 



21 



Pqnaldl 



That's^all. 



Dicky: 
Te?icher: 



\ 1 ."squlggle" 



1 fifteen 



We have to take 1 6 off the list. v 

■ ■* ■ 

Take 9 off tho»list, too^ . / 

Are you sure that 1 1 and 19 are primeei? 



S<*ott: 

BiU: 

Teacher: 
Caroline: 



There.was general agreement. ' 

^^yhere's an even number thg^t^s prj me^-^ — 2 



> 



Two is the only even number that's prime. ^ 

Are there any other even numbers that are pr^i^e? 

19 has to com^^ff the listbecauise 3 dark greens [sixes] 
are 19 . ' x ^ 



The. class disagreed. So*ne!ane helped her to recount, and she /saw the 

. ■ ' ' *■ ■ 

mijjptake.' 



.Marie: 
Terry: 



John: 
Tommy: 
Teacher: 
Children: 



Isn't 12^a prime? 

■ ^ ■ . ■■. ' 

Two sixes make 1 2 . 

Isn't 4 an even prime? 

No, you^can build it with 2 twos 

Is 8 prime or not prime? 

/. . 

Not p^flme. 



They offered only 4 tw(is -and 2 fours a-s proof. By this time sojiie s$«!d^B^^^ 
saw that they didn't have to keep saying "whites" or "itself". I ; ' 




Scott: 



I thitik Scott is right that Z is the only even prime. 

I lyiow I'm rig^ht because if 4 isn^t prime, than no other 
number above 4 can^e ptime. [He mescnt "no other even ' 
number. . . ^ ^ 



. V-; ■ 

/ ^ : 
.1- , 



■7^ 



The class built 20 first. They meastir:ey"*with 2, tens. They found the , 
following ways trbuild 20.: 5 pinks, 20- W.hite"s, 4. yellows', 10 . reds,, ■ '' 



^2.:orang'es, and 1 



( /-V'^^ stands, for the ^ty/e'nty block. ) . 



Then the teacher suggested 21 . One. of the students decided thai 2 1 was 
a prime and. didn't test anything. Tha teacher ur^d him to try soiye of 
the blocks just to be surev The .class listed these wayl on the board; : 
^3 hja.cks, 7 light gi-eens, 2J whites. Car^oline said, "Two elevens if 
there were elevens. Sc^ pointed out that 11 +/l 1 .= 22 ^ Other 
suggestion.s wercil twent)^;;;Qne. >^ ^nd .2 teh-and-one-ha.lf block-s. 

\. - ' ■ ' ' . ■ . . ■■ . 

.■> '.'.. ■ ■ * ■ ' 

N'ej^t;;!^^ class Worked. on buildiiig 1-9 . They found 19 whites and 1 "nine- 
\ . teen bl^ck. The class agree^f^at 19 is a prime. ■ ' . ■ • 

■ A worksheet, on prime numbers was given out to the children./ After they . 
finished' it, , the class checked their papers'. Some of the numbers that 
^ . they listed as pHmes were 17,,. 19,'' 5^ 1, 3, 1-1, 2 .-. The worM^eet is 
reprodiVce.d on page 24. ' : ' ;• ■ 

( To follow this up, a class may wish to make a permanent list^of all 

the primes under 50 or under 100 . ) , ' . v . ' 

. During the seven day period, the class was given a quiz on using blocks, " 
. . - a copy 0f which, appears on pages 25 and 26. 



f .■•.W'N 



2u 



23 




\ 



yrl^e^, "fou /y\av| +fs+ itl^^/youx ' 



I!) 



■J- ^' 



\ 



/DO 



a- 



Nawc. *^wo D"Wer Y"\^e^ vnvawvW^ 
. ■ — — — . a^A • -J-^ — . 



I" 



87 



• 



A^i^ .a block : LJ ' 

ft ^oM "li^ivsk "^Vese- are? 




0 



0. s|t»\owcUoc|;, W v^«v\vj wWik. blocks , | 

B> ^^ow 1(M^ \s « ^(ac t block , a W oWvv 1 1 oc k 
. ftnA a wWv^e block ^ftl\ -b(^g^»Tf 



® How vvvQ«^| wWAe Wlotks art \v\^\S (Meil 

mwso^^vj oravNi^t \>lock$^ ate. is wrJi ones! 



i 



33 f 



V 



25 



^Si^S Blocks/ y 



"2- 

% MM I 



^awvCy Color \5lockf1 eack ■Vvmc' V= " 




I 



UocJk. vjou ^o<>A lASc +x> bm'W 18: 




ERIC 
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